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On December 20, 1990 at 0400, a severe steam leak was reported in the Unit 2 Main Steam Tunnel, After
verifying the size of the leak, the Reactor was manvally tripped. By eliminating Steam Generator Bowdown
and Feedwarer as causes, it was determined that the leak was on the main steam side. The Main Steam
Isolation Valves were then closed which isolated the Teak, The Main Sieam Dumps were opened Lo
depressuiize the Main Steam Header,

Upon entry into the Main Steam tunnel, the 20 Main Steam Sample probe was found lying on the floer. The
weld for the probe had been improperly repaired during ‘he previous refueling outage causing Lhe probe and
tts isolation valve to be ejecled le.ving a one inch hole in the Main Steam line. Since this probe was
needed only for Inttial start-up testing, the nozzle was capped.

This event is reportable pursuent Lo 10CFRSD . 23(a)(2)(4v) any event that results in a manual or automatic
actuation of the Engineered Safety features intluding Reactor Protert ion Svatem,
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Ao PLANT COMDITIONS PRIOR 'O EVENT:

Event Date/Time 12/20/90 / 0408

Unit & MODE ) < Fower Operation . Rx Power _77%  RCS [AB) Temperature/Pressure MNormal Operating
B DESCRLPTION OF CVENT:

On Decomber 20, 1000 at 0400 & severe steam leak was reported in the Unit Two Main Steam (MS) [5B) tunnel,
AL 0402, after shift confirmation of the leak and its magnitude, the Unit 2 NSO (RO, )icensed) commenced @
Unit & shutdown at 2 MW/minyte. At 0403, (n an attempt to determine the source of the leak, Steam
Generator Blowdown (50) [Wl) was isolated; however, blowdown isolation had no affect on the leak, Security
wah notified to verify that no ane was in the area of the steam leak. At 0406, the steam leak was
fetermined severe enough to warrant a Reactor Trip. A shutdown electrical 1insup was established and at
DADR the Unit ¢ Reactor was manually tripped. Byron Emergency Procedure BEP-0 was entered at this Lime, A
Teedvater (FW) [5)) isolation occurred as & normal result of the trip, Feedwater system parameters were
monitored to see |f Feedwater was the source of the leak. At 0409, the Auxilisry Feedwater (AF) [BA) pumps
were manually started to maintain 5/G levels following the trip. At 0418, after determination that the
leak was on *he steam side, the Main Steam Isolation Valves were closed and at 042) the Main Steam dumps
were opensd Lo de<pressurize the Main Steam header. The steam leak was fully isolated by this action. The
plant was stabilized with temperature contro) provided by the Steam Generator Atmospheric Reliel va'ves.
The Startup Feedwater pump was started and normal feed was established. Entrance was made inte the Main
Steam tunnel and the 2C Main Steam sample probe was found lying on the floor. No systems were inoperable
or were declarved inoperable before or after the Lrip which contributed to the event. Operator action to
mitigate the steam/water from the break vas to manually trip the reactor and close the Main Steam isolation
valves, which iselated the break In the Main Steam tunne),

€. CAUSE OF EVENT!

The root cause for this event was improper installation of the saaple probe during initial construction,
Inadequate clearance was left for the stainless steel probe to expand ie '/ - ‘hirty«two and three quarters
inch diameter Main Steam carbon steel pipe. This caused the probe to &+ .« . rar enough to hend and crack
the exterior «eld which heid both the probe and its isolation valve (2MSG720). Therma) expansion was
verified by observation (through the penetration in the steam Vine after failure) of a shiny wear mark on
the opposite end of the Vine where the probe had veen seated. The presence of the the tough undiluted
original stainless steel filler metal prevented a brittle fracture in the original leak. This crack was
blowing steam and was Furmanited prior to the second refueling cutage (RZRDZ). A weld rvepair (carbon to
carbon) was performed during BZROZ, which consisted of removing the original stainless fillet weld by
grinding and welding & new fillet using a carbon steel filler rod. The repaired 111124 weld subsequently

failed in service. Visual examination of the failed fillet welth revealed it had fractured through Lhe
throat of the weld. No documentatian exicted far the nyipginal nencsafety velated wald, which prevented
verification of the materia) used arigrant!. A11 the stainless aleel fil0er brom the original weld was
not removed (a5 verified by laboratory analericl prior te the vewsld which contaminated the carben stee)
weld causing embrittlement. This weld then complete)y fatled, cavsing the probe and s fso)ation valve to
be ejected from the Main Steam Vine, leaving a one~inch hole in the Tine.

The only function of the probe was to provide a sample of Main Steam from the 20 Steam Generator for
moisture carryover during initial startup testing,
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O BATLTY AMALYSLS:

Safety of the plant and public was not &ffected by this event. The reactor was tripped because of
Operating Department concern over the magnitude of the steam leak, HNo abnormal system parameters were
tndicated as & result of the steam leak because of fts relative size. Under & worst case scsnerio i.e. 8
Targe steam leak, the Main Steam isolation valves would automatically close &% & Main Steam pressure of 640
psig.

o CORRELTIVE ACTIONS:

Upon notification of steam and water in the Main Steam Lunne), with no way to tdentify the source of the
Teak, 1t whs decided to perform & manua)l reactor trip, After Main Steam isolation, the sample probe was
found laying in the Main Steam tunne!,  Since Lhe probe was not required for Chemistry conterns, the
decinion was made 1o cap the ane«inch nozzle which remained on the outside of the ZC Main Steam 1ine.
Atver receiving engineering concurrence, the defective end of the nozzle wes cut back 1/2" from the
original defective weld Lo ensure complete removal of weld material. The nozzle weld to the MS pipe was
uround to 60% Lhroat depth in three locations and verified to have no underiaying defects by M1
examination. The notzle was capped and welded in place by Temporary Alteration 00266, BOP MS-M2 vas
a189 changed to reflect that ZMS032C was removed. The other thres sample probes were inspected at their
erternal welds and no defects were found. 1o addition, the welds were verified to have & stainless stee!
filler. Unit One probes were visually inspected to verify no leakage was present. Since the other probes’
willds have nsver exhibited any signs of leakage, nor required any weld repair. the probability of another
cotastrophic weld fatlure s highly unlikely. In addition based on experisnce with the 2C sample probe
(nftial Teak, Teakage hefore fallure is the Vikely scenerio for simitiar failure of any probe with an
urrepaired weld.  This inappropriste weld repair was an (solated event since any weld that would have been
repalred in this way would quickly fail,

talt 2 was brooght back onsline, and inspection of the remaining probes will occur during BZRO3 and BIRDA
for structural integrity or removal. Action [tem Records 4542269120020 any 454-225-91-0030 wil! Lrack
Lhe inspections and/or removal of the remaining seven probes far Unit One and Unit Tweo respectively,
firatdwood Station was notified of the event and evaluated their probe installattons. Zion Station was
eprified not to have any probes. The »vent was reviewed with the Station Welding Supervisor and welders.

Fo PREVIOUS OCCURRENCES

None

6. COMPONENT FALLURE DATA:

MODE( MEG PART
HMANUFACTURER NOMENCLATURE MUMBE R NUMBER

No component falled, it wag improper installation of the wample prohe that caused the inttia) waid ShrBLses
and subsequent improper repair that allowed the catastrophoe failure,
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